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ABSTRACT

This survey was part of an intensive effort to document the Cumberlandian mussel fauna from
tributary streams located in the southern Appalachian Mountains and the Cumberland Plateau region.
Approximately 201 km (125 miles) of the Elk River was float-surveyed by boat using snorkeling and
scuba-diving sampling techniques. Thirty-eight species of freshwater mussels, including 11 Cumber-
landian forms and six species of river snails, were found living in the Elk River. Isom’s (1973) preim-
poundment mussel survey of the Elk River from 1965 to 1967 documented 35 species of freshwater
mussels at one collecting site immediately below Tim's Ford Dam. Closure of Tim's Ford Dam in
December 1970 has significantly affected the molluscan fauna below the dam. During our present
survey, only one live species of river snail was found for a distance of almost 13 km (8 miles) below the

dam.

The Elk River, located in south-central Tennessee,
flows from the western edge of the Cumberland Plateau in
Grundy County westward, where it joins the Tennessee River
in Wheeler Reservoir. The Elk is 321.8 km (200 miles) long,
of which 201.1 km (125 miles) is unimpounded.

The Elk River, including tributary streams, drains ap-
proximately 868 km?2 (2,249 square miles) through three
geologic subdivisions: (1) the Cumberland Plateau, (2) the
Highland Rim, and (3) the Central Basin. These geological
subdivisions are all sedimentary in origin and consist princi-
pally of limestones and shales.

Two sizable impoundments are located on the Elk
River: at 273.5 km, Wood’s Reservoir, and at 212.4 km, Tim's
Ford Reservoir. Both of these reservoirs are located in
Franklin County, Tennessee. Wood's Dam, built by the Army
Corps of Engineers between 1950 and 1952 and operated by
the Amold Engineering Development Center as a water sup-
ply reservoir, impounds approximately 19.3 km (12 miles) of
the Elk River. Tim's Ford Dam, built by the Tennessee Valley
Authority between 1966 and 1970, is operated by TVA for
flood control, water supply, and power generation impounds
an additional 54.7 km (34 miles) of the Elk. In addition, the
lower 49.9 km (31 miles) of the Elk River in Limestone
County, Alabama, is inundated by backwaters of Wheeler
Reservoir, a mainstream impoundment on the Tennessee
River operated by the Tennessee Valley Authority for naviga-
tion and flood control.

The Elk is one of several major tributary streams that
form the headwaters of the Tennessee River system. These
tributary streams, associated with the southern Appalachian

Mountains and the Cumberland Plateau region, contain a rich
assemblage of freshwater mussels endemic to the Tennes-
see drainage. Ortmann (1925) referred to these species as
the Cumberlandian fauna. Surveys conducted in 1924 (Re-
mington and Clench, 1925), 1925 (Ortmann, 1925), and from
1965 to 1967 (Isom et al., 1973) documented the presence of
a total of 61 species of freshwater mussels and 5 species of
river snails occurring in the Elk River.

This paper presents the results of a 1980 Elk River
dive-float survey for freshwater mussels that was part of
a broader survey of the Cumberlandian mussel fauna in
Tennessee River tributary streams designed to provide in-
formation for TVA's Cumberlandian Mollusk Conservation
Program.

METHODS AND MATERIALS

From June through September 1980, the Elk River
was floated between access points using canoes and flat
bottom river boats. Each riffle or gravel shoal encountered
was sampled for freshwater mussels and snails, as were the
pool areas at the head of each shoal. Each site was sampled
using wading, snorkeling, and scuba diving sampling tech-
niques. Approximately four to five divers were utilized during
this survey, and average time spent for each person samp-
ling per shoal was estimated at between 45 and 60 minutes.
All freshwater mussels were identified in the field, and repre-
sentative voucher specimens of mussels and snails were re-
turned to the laboratory for positive identification, enumera-
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tion, and storage at TVA's fisheries laboratory at Norris,
Tennessee. A total of 108 collecting sites representing a dis-
tance of almost 201 km (125 river miles) was sampled (Table
1, Fig. 1).

Table 1. Location of all Elk River collecting sites in kilometers (km)
and river miles (ERM) and number of live mollusk species found at
each site, June-September 1980.

Number
of
Site km Elk River mile Species
1 451 28.0 (Gallus Island—Limestone Co., AL) 6
2 50.2 31.2 (Mason Island—Limestone Co., AL) 8
3 55.9 34.8 (Giles, Co., TN) 14
4 59.8 37.2 (Whitfield Island—Giles Co., TN) 12
5 66.5 41.3 (Ward Bluff—Giles Co., TN) 2
6 721 44.8 (Giles Co., TN) 14
7 72.9 45.3 (Above Holland Creek—Giles Co.,
TN) 8
8 76.1 47.3 (Giles Co., TN) 8
9 80.5 50.0 (Giles Co., TN) 6
10 82.1 51.0 (Persimmon Island—Giles Co., TN) 7
11 86.9 54.0 (Below RR crossing—Giles Co., TN) 11
12 89.8 55.8 (Lincoln Co., TN) 10
13 93.3 58.0 (Lincoln Co., TN) 8
14 94.9 59.0 (Mitchell Bend—Lincoln Co., TN) 8
15 96.5 60.0 (Lincoln Co., TN) 9
16 104.6 65.0 (Below Carr Creek—Lincoln Co.,
TN) 4
17 110.5 68.7 (Hovis Bend Island—Lincoln Co.,
TN) 8
18 113.0 70.2 (Below Moline Creek—Lincoln Co.,
TN) 2
19 113.4 70.5 (Lincoln Co., TN 22
20 115.2 71.6 (Island at Pearl City—Lincoln Co.,
TN) 8
21 115.8 72.0 (Lincoln Co., TN) 8
22 1187 73.8 (Lincoln Co., TN) 10
23 1199 74.5 (Lincoln Co., TN) 14
24 121.5 75.5 (Island above Dry Creek—Lincoln
Co., TN) 13
25 123.1 76.5 (Bridge crossing—Lincoln Co., TN) 14
26 126.6 78.7 (Lincoln Co., TN) 21
27 1271 79.0 (Lincoln Co., TN) 3
28 130.0 80.8 (Pitts Bend Island—Lincoln Co., TN) 4
29 1311 81.5 (Lincoln Co., TN) 14
30 1319 82.0 (Suggs Bend—Lincoln Co., TN) 8
31 132.7 82.5 (Lincoln Co., TN) 5
32 1335 83.0 (Lincoln Co., TN) 10
33 134.4 83.5 (Morgan Bend—Lincoln Co., TN) 5
34 136.8 85.0 (Lincoln Co., TN) 11
35 1377 85.6 (Lincoln Co., TN) 1
36 140.3 87.2 (Above Cane Creek—Lincoln Co.,
TN) 5
37 1409 87.6 (Lincoln Co., TN) 0
38 147.2 91.5 (Above Fayetteville—Lincoln Co.,
TN) 20
39 148.7 92.4 (Above Wells Creek—Lincoln Co.,
TN) 13
40 149.6 93.0 (Henry Bend—Lincoln Co., TN) 9

Table 1. Continued.

Number
of
Site km Elk River mile Species
41 150.8 93.7 (Below Eldad Bridge—Lincoln Co.,
TN) 5
42 1517 94.3 (Lincoln Co., TN) 5
43 152.1 94.5 (Lincoln Co., TN) 6
44 153.2 95.2 (Island at Lucinda Bend—Lincoln
Co., TN) 5
45 154.5 96.0 (Above Lucinda Bend—Lincoin Co.,
TN) 16
46 1554 96.6 (Lincoln Co., TN) 0
47 1574 97.8 (Lincoin Co., TN) 11
48 158.8 98.7 (Lincoln Co., TN) 8
49 160.9 100.0 (Lincoln Co., TN) 7
50 162.0 100.7 (Lincoln Co., TN) 10
51 162.8  101.2 (Below Mulberry Creek—Lincoln
Co., TN) 9
52 165.4 102.8 (Above Mulberry Creek—Lincoln
Co., TN) 7
53 167.3 104.0 (Below Cowley Bridge—Lincoln
Co., TN) 12
54 167.8  104.3 (At Dukes Creek—Lincoln Co., TN) 11
55 168.9 105.0 (Above Stephens Creek—Lincoln
Co., TN) 11
56 169.3 105.2 (Lincoln Co., TN) 9
57 169.6 105.4 (Below Dickey Bridge—Lincoln
Co., TN) 11
58 1714 106.5 (Pitts Bend—Lincoln Co., TN) 19
59 172.8  107.4 (Dickey Island—Lincoln Co., TN) 11
60 176.5 109.7 (Lincoln Co., TN) 16
61 177.2  110.1 (Below Shelton Creek—Lincoln
Co., TN) 5|
62 177.3 110.2 (Lincoln Co., TN) 8
63 180.4  112.1 (Lincoln Co., TN) 13
64 181.0 112.5 (Shiloh Bridge—Lincoln Co., TN) 12
65 182.9 113.7 (Stiles Ford—Lincoln Co., TN) 13
66 183.6  114.1 (Lincoln/Moore Cos., TN) 6
67 184.4  114.6 (Lincoln/Moore Cos., TN) 2
68 184.7 114.8 (Sullenger Bend—Lincoln/Moore
Cos., TN) 8
69 185.7 1154 (Lincoln/Moore Cos., TN) 1
70 190.3 118.3 (Parks Island—Lincoln/Moore
Cos., TN) 18
71 192.0 119.3 (Old Pam Ford—Lincoln/Moore
Cos., TN) 9
72 193.1  120.0 (Below Beans Creek—Lincoln/
Moore Cos., TN) 1
73 1944  120.8 (Moore/Franklin Cos., TN) 6
74 195.0 121.2 (Cashion Bend—Moore/Franklin
Cos., TN) 5
75 197.6 122.8 (Island below gauging station—
Moore/Franklin Cos., TN) 1
76 199.5 124.0 (Smith Island—Moore/Franklin
Cos., TN) 4
77 203.4 126.4 (Moore/Franklin Cos., TN) 1
78 210.5 130.8 (Garner Ford—Franklin Cos., TN) 0
79 211.6 131.5 (Franklin Co., TN) 1
80 2124 132.0 (Below Tim's Ford Dam—~Franklin
Co., TN) 0
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Table 1. Continued.

Number
of
Site km Elk River mile Species
81 270.3 168.0 (Franklin Co., TN) 0
82 270.8 168.3 (Franklin Co., TN) 1
83 2711 168.5 (Franklin Co., TN) 0
84 2727 169.5 (Wood's Reservoir Dam—Franklin
Co., TN) 4
85 3009 187.0 (Franklin/Coffee Cos., TN) 8
86 301.4 187.3 (Rutledge Ford—Franklin/Coffee
Cos., TN) )
87 301.7 187.5 (Franklin/Coffee Cos., TN) 0
88 302.2 187.8 (Franklin/Coffee Cos., TN) 3
89 303.3 188.5 (Above Mud Creek—Franklin/
Coffee Cos., TN) 1
90 304.1 189.0 (Above Betsy Willis Creek—
Franklin/Coffee Cos., TN) 2
N 306.2 190.3 (Bluebell Island—Franklin Cos.,
TN) 6
92 3076 191.2 (Grundy Co., TN) 5
93 308.1 191.5 (Grundy Co., TN) 1
94 308.6 191.8 (Below Patton Creek—Grundy
Co., TN) 2
95 309.2 192.2 (Below |-24 Bridge—Grundy Co.,
TN) 5
96 310.4 192.9 (Above Caldwell Creek—Grundy
Co., TN) 4
97 3109 193.2 (Grundy Co., TN) 4
98 311.5 193.6 (Ford at Bells Mill—Grundy Co.,
TN) 4
99  312.1 194.0 (Below Highway 41 Bridge—
Grundy Co., TN) 2
100 313.0 194.5 (Above Highway 41 Bridge—
Grundy Co., TN) 5
101 313.6 194.9 (Grundy Co., TN) 6
102 3139 195.1 (Grundy Co., TN) 4
103 316.2 196.5 (Grundy Co., TN) 4
104 316.8 196.9 (Grundy Co., TN) 4
105 318.6 198.0 (Grundy Co., TN) 3
106 320.5 199.2 (Below Sartain Spring—Grundy
Co., TN) 4
107 321.0 199.5 (Above Sartain Spring—Grundy
Co., TN) 3
108 321.8 200.0 (Burrow Cove—Grundy Co., TN) 3
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RESULTS AND DISCUSSION

Live or freshly dead specimens of 38 species of fresh-
water mussels including 11 Cumberlandian forms and six
species of river snails were found during this survey (Table
2). Four of the 11 Cumberlandian species (Conradilla
caelata, Fusconaia cuneolus, Fusconaia edgariana, and
Quadrula intermedia) are listed as endangered by the U.S.
Fish and Wildlife Service.

Eleven species of freshwater mussels were found in
the upper Elk River above Wood’s Dam Reservoir between
sites 85 and 108. This portion of the Elk is heavily impacted
by sand and silt runoff from adjacent farmlands. Collecting
sites immediately below Wood's Dam Reservoir sites 81-84
were practically devoid of any living mussels. This portion of
the Elk is affected by water releases from Wood’'s Dam and a
landfill project adjacent to the river. Only two species of
mussels (Elliptio dilatatus and Villosa nebulosa) represented
by one specimen each were found.

Collecting sites closest to Tim's Ford Dam between
sites 77 and 80 produced no live mussels. Numerous dead
shells and large areas of unstable, shifting substrate were
observed in this section of the Elk. In comparison, Isom et al.
(1973) collected 34 species of freshwater mussels directly
below the construction site at Tim's Ford Dam (presently site
80) between 1965 and 1967.

Isom et al. (1973) stated that “the mussel fauna down-
stream from Tim's Ford Dam will survive only if conditions for
a warm water fishery are met.” As a storage impoundment
with a hypolimnal discharge, Tim's Ford Dam causes the river
downstream to differ significantly from both preimpoundment
conditions in the same area {and] from comparable unregul-
ated stream reaches above the reservoir. These postim-
poundment differences include altered temperature regimes,
extreme water-level fluctuations, and seasonal oxygen defi-
cits. Biological responses attributable to these environmental
changes typically include reduced fish and benthic macro-
invertebrate communities that can tolerate these conditions
(Isom, 1971). Further, changes or reductions in the fish fauna
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Table 2. Number of each mollusk species found during qualitative sampling of the Elk River, June through September 1980.

COLLECTING SITES
Ortmann Tsom Ahlstedt
Species (1925) (1973) (1980) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Mussels:

Actinonaias carnata

Actinonaias pectorosa +

Alasmidonta minor (=calceolus) +
Alasmidonta marginata

Amblema costata (=plicata)
Anodonta grandis

Carunculina hvidus (-moesta)+
Carunculina moesta +

Carunculina moesta t. cyhndrella+*
Conradilla caelata+*

Corbicula manilensis

Cyclonaias tuberculata

Dromus dromas +*

Dysnomia biemarginata +

Dysnomia brevidens +

Dysnomia capsaeformis +

Dysnomia florentina+*

Dysnormia haysiana +

Dysnomia torulosa*

Dysnomia triquetra

Elliptio crassidens

Eliiptio dilatatus

Fusconaia barnesiana +

Fusconaia barnesiana f. bigbyensis +
Fusconaia cuneolus +*

Fusconaia edgariana +*

Fusconaia subrotunda

Lampsilis anodontoides

Lampsilis fasciola

Lampsilis ovata

Lampsilis ovata ventricosa
Lasmigona complanata

Lasmigona costata

Lastena lata

Leptodea fragilis

Lexingtonia dolabelloides +
Lexingtonia dolabelloides f. conradi+
Medionidus conradicus+
Megalonaias gigantea

Obliquaria reflexa -
Obovaria subrotunda -
Obovaria subrotunda f. lens X
Pegias fabula+ X
Plagiola lineolata -
Pleurobema cordatum

Pleurobema oviforme +

Pleurobema oviforme f. argenteum +
Proptera alata

Ptychobranchus fasiolaris
Ptychobranchus subtenturn +
Quadrula cylindrica

Quadrula intermedia+* ~
Quadrula metanevra

Quadrula pustulosa

Quadrula quadrula

Strophitus rugosus (=undulatus)
Tritogonia verrucosa

Truncilla donaciformis

Truncilla truncata

Villosa fabahs -
Villosa ins

Villosa nebulosa +
Villosa taeniata+
Villosa vanuxemi +
Villosa sp.
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Total Number of Mussel Species 3 4 10 8 210 4 4 2 3 7 6 5 4 4 4
Snails:

Anculosa (=Leptoxis) praerosa
Campeloma sp.
Goniobasis sp.
Goniobasis laqueata 12 80 4 17
Lithasia (=lo) verrucosa lima - 17 130 243
Pleurocera canaliculatum 54 16 36 5

183 157 110 - 200 148 98 114 81 261 77 624 36 243 186 64 - 38 81
- - - - 1 3 - - - - 1 - - - - -

32 1 29 1 84 32 60 33 6 1 11 54 - - 2
183 182 50 96 146 281 133 257 22 108 222 101 - 74 100
- 40 8 81 S 47 91 = 14 2 71 27 - 52 11

Total Number of Snail Species 3 4 4 4 0 4 4 4 4 4 4 4 3 4 5 4 4 0 3 4

+Cumberlandian Forms
“Endangered Specles
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ative sampling of the Elk River, June through September 1980.

pecies found during qualit

Table 2. Number of each mollusk S|
COLLECTING S1TES
COLLECTING SITES

Ahlstede 6 7 8 9 10 11 12 13 1 15 16 17 18 39
1 2 3 4 5 20 21 22 23 2 2 26 27 28 29 30 31 32 33 M 35 3% 3 MW 39 40 4)

Ortmann
(1925)

150m
Specres 1973) (1980)

Mussels

Actinonaas cannala

Actinonaias peclorosa+
‘Alesmidonta mnor (= calceolus)+
Alasmidonte merginata

‘Amblema costata (=plicata)
Anodonte grandis

Caruncuina hvidus (=moesta}+
Carunculina moeslta+

Carunculina moesta . cylindrefia+"
Conradifia caelata+"

Corbicula maniensss

Cyclonatas tubarculata

Dromus dromas+"
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Dysnomie brevidens +

Dysnomg capsaaformis +
Dysnomia fiorentina +*

Dysnomia hays:ana +

Dysnomie torulosa®

D)
E

0000005000
SR OO G

=

v fe e
~N

e Re

PNw—

PR N A R R R I VAR

Cemwr e e

Ve e e
PR Y A A A A AR R

A R A A )
TR

b 0= 6000003004
Veem e
S e
PRI

AR LR
T T IR LR

snomie tnqualra

liptio crassidens

Elhplio dilatatus

Fusconaia bamesiana+
Fusconaia bemesiana f. bigbyensis+
Fusconata cuneolus +*
Fusconaia edganane+"
Fusconaia subrotunda
Lampsihs anodonioides
Lampsilis fasciola

Lampsilts ovala

Lampsthis ovata ventricosa
Lasmigona complanala
Lasmigona costata

Lastena lata

Leptodea fragiis
Lexingtonia dolabalipides+
Lexinglonia doiabeliowdes conradi+
Medonidus conradicus +
Megalonaias giganiea
Dbliquane reflexa

Dbovarie subrotunda
Dbovarie subrotunda {. lens
Pegues fabula~

Plagiola hineolata
Plgurobema cordatum
Pleurobema oviforme
Pleurobama oviforme | argenteum+
Proptera alata
Ptychobranchus fasiolans
Ptychobrenchus sublentum+
Quadrula cyindnca
Duaduia intermedia +*
Quadrula matanevra

'
o=

o=
°
o=

R R L O ]

vemunex
srmonex
wemeacx
wemonex
e e

9
=
P

R R
PRI AR
el e
PR s

e
NN

B R

n

Pm e e S

3

s

WS 0 000500
e e

IR VIRV

O e M e e e e

Pt e 4 0
COCO0000m000
e
R
R
P I AT A AR

PR R A AR R
N R A O
PRI A R AR

P R R VIR R R < I

»
&

RN R I A I

°
15
§
&
g
5
©
2
A
=
5
&

O R R

Ceame s
s

i Z e

Crm

Duadrula quadmula
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Table 2. Continued

COLLECTING SITES

Species S4 55 56 57 58 59 60 61 62 63 64 65 66
Mussels:

Actinonatas carinata - - - - 2 - - - - - - - -

Actinonatas pectorosa+ [ ¥ 3 4 33 3 18 2 1 6 11 8 -

Alasmidonta minor (=calceolus)+ - - - - - - - - - - - - -
Alasmidonta marginata - - - - - - - - - - - - -
Amblema costata (=plcata) - 1 - - - o 8 = - - - 1 -
Anodonta grandis - - - - - - - - - - - - -
Carunculina lividus (=moesta)+ - - - - - - - - - - = o &
Carunculina moesta+ - - - - - - - - - - - - -
Carunculina moesta f. cylindrella+* - - - - - - - - - - - - -
Conradilla caelata+* - - - - - -
Corbicula manilensis - - - - - 1
Cyclonaias tuberculata S 20 12 11 20 3 3 -
Dromus dromas+* - - - - - - -
Dysnomia biemarginata+ - s - - - - - - - - - - -
Dysnomia brevidens + - = 5 5 - - - - - - - - -
Dysnomia capsaeformis + 5 s 5 5 o o 5 5 3 - - - -
Dysnomia florentina +* = 5 5 = o o o o S o o = =
Dysnomia haysiana + = - 5 = = o = o = o S o -
Dysnomia torulosa* 5 - 5 -
Dysnomia tnquetra 5 = - -
Elliptio crassidens - = - -
Elliptio dilatatus - - - -
Fusconaia barnesiana + 2 1 3
1

'
'
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'
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'
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.
'

CwoN
>
'
'
'
'
'

Fusconaia barnesiana t. bigbyensis + 1 - -

Fusconaia cuneolus +* - - -

Fusconaia edgariana+*

Fusconaia subrotunda

Lampsilis anodontoides

Lampsilis fasciola

Lampsilis ovata

Lampsilis ovata ventricosa

Lasmigona complanata

Lasmigona costata

Lastena lata

Leptodea fragilis

Lexingtonia dolabelloides +

Lexingtoma dolabellodes t conradi+~ ' 3 3 4 5

Medionidus conradicus + - - - - -

Megalonaias '?/gantea L
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Obliquaria reflexa - - - -
Obovana subrotunda - - - -
Obovaria subrotunda t. lens - - - -
Pegias fabula+ - - - = = = = = - - - - -
Plagiola lineolata - - © - = = = - - = - - -
Pleurobema cordatum - - 0o = o = = o = c - - -
Pleurobema oviforme + - - - = = = o = = - - - -
Pleurobema oviforme {. argenteum+ - - - - - - = o = o - = -
Proptera alata S = o = - - - - - - - - -
Ptychobranchus fasiolans = 1 2 1 2 - - - - - - 2 -
Ptychobranchus subtentum + - - - o o - J - - 1 - - -
Quadrula cylindrica - - - - o > =
Quadrula intermedia+* 1 1 - - 1 1 2

Quadrula metanevra = = 1 = - - 1 - - - - - -
Quadrula pustulosa - - - = = o o

Quadrula quadrula 1 = o S 1 - 1

Strophitus rugosus (=undulatus) - - - - - = =
Tritogoma verrucosa - - - - - - - & 5 5 5 = 5
Truncilla donaciformis - - - - - - - S 5 L S 5 5
Truncilla truncata - - - - o = - 5 5 - - - -
Villosa fabalis - - - - s = S & g o = - -
Villosa iris - - - - = S S = = o - - -
Villosa nebulosa+ - - - - - - - s - 1 5 = -
Villosa taeniata + - - - - o o S = = o - - -
Villosa vanuxemi + - - - = o S = 5 - - - - -
Villosa sp. - - - o = s S 5 = o o - -

Total Number of Mussel Species

Snails:

Anculosa (=Leptoxis) praerosa

Campeloma sp. o = = - 4 - 2 1 1 - - 1 -

Goniobasis sp o o o o - - - - - - 1 - -

Goniobasis laqueata o = o - - - - - - - - - -

Lithasia (=1lo) verrucosa hma 1 o > Z 30 38 10 27 103 32 149 240 10

Pleurocera canaliculatum 18 26 - 16 37 32 60 138 24 23 98 115
1 4 - 9 46 9 3 - 2 1 1 7

Total Number of Snail Species

weTmnwex o=
wrmurnex o=
M Oz

+ Cumberlandian Forms
*Endangered Species



